Objective: The purpose of this study was to elucidate clinical factors influencing quality of life (QOL) in anorexia nervosa (AN) patients. Methods: Twenty female patients with AN (median age = 30.0 years, quartile deviation = 6.8) and forty female healthy controls (HC) (median age = 30.0 years, quartile deviation = 8.6) participated in the study. QOL was assessed with the 36-Item Short Form Health Survey (SF-36) and social support was evaluated using the Multidimensional Scale of Perceived Social Support (MSPSS). Clinical symptoms were evaluated with the Structured Interview Guide for the Hamilton Depression Rating Scale (SIGH-D) and the Eating Disorder Inventory-2 (EDI-2). Results: Scores of the SF-36 Mental Component Summary (MCS) (U = 124.0, P < 0.0001) and Role/Social Component Summary (RCS) (U = 223.0, P = 0.006) and scores of total (U = 108.0, P < 0.0001) and subscales of the MSPSS were lower in AN group than HC group, and the SIGH-D score was higher (U = 46.0, P < 0.0001) in AN group than HC group. Scores of the SIGH-D (ρ = −0.565, P < 0.05) and subscales of the EDI-2 Interoceptive Confusion (ρ = −0.556, P < 0.05), Interpersonal Difficulty (ρ = −0.581, P < 0.05) and Negative Self-image (ρ = −0.617, P < 0.05) were negatively correlated to MCS, and score of Interoceptive Confusion subscale showed a negative correlation to RCS (ρ = −0.672, P < 0.05). Moreover, stepwise regression analysis showed that the SIGH-D score was an independent predictor of MCS and Interoceptive Confusion score predicted RCS. Conclusion: These results suggest that among a variety of clinical symptoms and psychopathologies, depressive symptoms, poor emotional awareness and impaired sense of control are the most important influencing factors on AN patients' QOL.
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Introduction
Among eating disorders, anorexia nervosa (AN) has been proving a difficult condition, with many patients remaining ill for many years, and patients with AN suffer from physical, psychological and social problems as a result of the disease [1] [2] . Preferably, treatment goal should be full symptom remission, but it is often difficult to achieve this goal in the treatment of AN. Therefore, in addition to symptom reduction, therapists have got to pay attention to more global indicators such as subjective well-being and quality of life (QOL) to know patients' improvement [3] .
Over the past decades, QOL has become crucial as an indicator of recovery of patients with AN [3] , and their QOL has been investigated from differing points of view [1] . Researchers have reported that AN patients showed lower QOL than healthy people [4] [5] [6] [7] and those patients who had partial eating disorder symptoms or psychiatric comorbidity had low QOL [8] - [15] . Bamford et al. [2] [11] reported that severity of eating disorder and body mass index (BMI) were predictors of low QOL, and from the survey on social support, it was revealed that AN patients often reported dissatisfaction with family environment and low support by family members or friends which was associated with their low QOL [16] .
Since the treatment of AN generally takes a long term and patients suffer from low QOL during the treatment period [7] , it is of significance that therapists pay attention to their QOL and make as much effort as possible to improve it. Although researchers have reported several factors related to AN patients' poor QOL, as far as we know, which clinical factors strongly influence their QOL and how much impact they have on it remain unclear. Therefore, we conducted this study to elucidate clinical factors potently associated with their poor QOL.
Methods

Subjects
Clinical data were collected at the Department of Psychiatry, Tokushima Uni- 18.5 -24.9) [18] . We recruited HC from students and staffs at Tokushima University.
All subjects were native Japanese speakers and gave us written consent to participate in this study.
Measures
Subjects were examined by experienced clinical researchers using the following measures.
1) The Structured Interview Guide for the Hamilton Depression Rating Scale (SIGH-D)
Severity of depression was evaluated with Japanese version of the SIGH-D [19] [20] . The SIGH-D was developed to standardize the manner of administration of the Hamilton Depression Rating Scale. The Japanese version has a good reliability and validity [21] . In the present study, we used the 21-item version and in the scale, higher score indicates more severe depression level.
2) Eating Disorder Inventory-2 (EDI-2) Japanese version of the EDI-2 [22] [23] is a self-report questionnaire. The EDI-2 was designed to provide a comprehensive assessment of the behavioral and psychological characteristics of eating disorder patients. From the result of factor analysis, it is revealed that the Japanese version consists of nine factors [22] . The nine factors are as follows: Drive for Thinness, Body Dissatisfaction, Bulimia, Interoceptive Confusion, Interpersonal Difficulty, Negative Self-image, Compulsion for Control, Impulse Regulation and Maturity Fears. The scoring method was based on Garner's rationale [23] and higher score of this scale indicates severer AN symptomatology. The reliability and validity of the Japanese version is already confirmed [22] .
3) Multidimensional Scale of Perceived Social Support (MSPSS) To assess perceived social support, Japanese version of the MSPSS [24] [25] [26] was administered to the subjects. The MSPSS consists of twelve self-report items and has three subscales that are Family, Significant Other and Friends. In this scale, higher score means higher level of social support. The reliability and validity of the Japanese version is already confirmed [24] . 4) 36-Item Short Form Health Survey (SF-36) Japanese version of the SF-36 was administered to the subjects in order to evaluate their health-related QOL [27] [28] [29] . The SF-36 is a self-report questionnaire to assess elements of physical functioning, general health perception, and vitality, role emotional and mental health. In the present study, we used the three-component model that is composed of Physical Component Summary (PCS), Mental Component Summary (MCS) and Role/Social Component Summary (RCS) [30] . Higher score of this scale indicates better QOL. It is reported that the Japanese version has a good reliability and validity [27] [28] [29] .
Statistical Analysis
Data analysis was performed using the predictive Analytics Software Statistics 22 Open Journal of Psychiatry software (2009; SPSS Japan Institute). As several data showed non-normal distribution, we chose the Mann-Whitney U test to compare age, length of education, BMI, the SIGH-D score, the MSPSS score and the SF-36 score between AN and HC groups. And r (Z/√N) was calculated to provide effect size [31] . Then for AN group, Spearman rank correlation coefficients were calculated to explore the relation between the SF-36 and other clinical variables. Statistical significance was adjusted for multiple comparisons (False Discovery Rate correction) [32] . After that, choosing the SF-36 components as dependent variables and the clinical variables that showed significant correlations with each component of the SF-36 as independent variables, forward stepwise regression analyses were performed to explore which clinical variables would predict each dependent variable.
Ethical Considerations
This study was approved by the Clinical Research Ethics Committee of Tokushima University Hospital.
Results
The demographic and clinical characteristics of the AN and HC groups are shown in Table 1 . There was no significant difference in age and length of education Table 3 shows the results of stepwise regression analysis. MCS score was significantly predicted by the SIGH-D score and RCS score by the EDI-2 Interoceptive Confusion score.
Discussion
AN is renowned as being difficult to treat and chronic course is common [33] Open Journal of Psychiatry [34] . AN patients show a variety of clinical symptoms such as depression and extremely low BMI, and they suffer from those symptoms and other psychological problems including lack of confidence, low self-esteem and less satisfaction of life [16] [38] . Therapists need to assess their condition from comprehensive viewpoints in order to give them better care and treatment. Therefore, evaluation of AN patients' QOL has become more important [1] . Since it is of significance for therapists to make as much effort as possible to improve patients' poor QOL, investigating clinical factors influencing their QOL is considered to be crucial. In the present study, as expected, there are significant differences in certain aspects of QOL as well as in depression level and perceived social support between AN and HC groups. Previous studies reported similar findings that AN patients had lower QOL and more severe depression level than HC [6] [7] [9] [12] [15] [16] , and it was also reported that AN patients had less satisfaction of family relationships and support [16] . Therefore, our findings generally support the previous results. However, in the present study, there was no significant difference in PCS of the SF-36 between AN and HC groups. This finding is similar Open Journal of Psychiatry to the finding that Hamatani et al. [39] reported. Mitchison et al. [12] discovered that people with a history of AN showed no significant difference in PCS compared to HC group in spite of the fact that AN group showed significantly lower score in MCS. Since it is known that AN patients tend to ignore their physical condition as if they don't have any physical problems [40] , this finding may reflect their attitudes towards physical health or condition.
In addition to those findings, we could newly discover that depression and eating psychopathology would predict certain aspects of QOL. So far, several researchers have reported the relations between AN patients' QOL and several clinical factors such as depression [7] [9] [15] , psychopathology [3] [41] and low BMI [2] [11] [15] . As for psychopathology of AN, Abraham et al. [41] reported that QOL was negatively correlated to eating disorder behavior and attitude. Abbate-Daga et al. [3] investigated AN patients' health-related QOL and reported that their QOL correlated with eating psychopathology such as body dissatisfaction, interoceptive awareness, ineffectiveness, impulsivity and social insecurity. As for BMI, Bamford et al. [11] pointed out that BMI was a predictor of low QOL. On the other hand, Abbate-Daga et al. [2] reported that AN patients' QOL was not associated with BMI. In the current study, from the results of stepwise regression analysis, it is revealed that the SF-36 MCS is negatively related to depression level and RCS to Interoceptive Confusion score. However, we found no significant correlation between the SF-36 and other clinical variables including BMI, age of onset, duration of illness and perceived social support.
Our results clearly show that eating disorder psychopathology of interoceptive confusion has much more negative impact on AN patients' QOL than other eating disorder psychopathologies. Interoceptive Confusion subscale consists of eight items [22] . Some examples are as follows; "When I am upset, I don't know if I am sad, scared or mad", "I get confused about what feeling I have", "I don't know what's going on inside me", "I have feelings I can't name", "I worry that my feelings will get out of control", and "I get bad thoughts in my head that I can't get rid of". These items are asking about how much patients are aware of their own emotion and to what extent they have impaired sense of control [22] . Hamatani et al. [42] reported that AN patients were not good at monitoring and evaluating their own cognitive activities and the characteristic was associated with low QOL.
Our results show that poor emotional awareness and low sense of control are also related to low QOL. We infer that those psychopathologies would be more likely to make AN patients less satisfied and confident in social or personal context, which may lead to low QOL.
Considering these findings, we could conclude that depression, poor emotional awareness and low sense of control are significant predictors of AN patients' low QOL. Treating those factors well may lead to better QOL. However, as De Houwer [43] pointed out, self-report questionnaire to AN patients may not be able to capture their negative thoughts, beliefs or behaviors because they are often unaware of those. Therefore, careful interpretation may be required.
Limitations
This study has some limitations. First, since this study was a cross-sectional study, we can only guess at the developmental causality. Second, as the sample size was small, further study with a larger sample size would be required to confirm the results. Third, since the SF-36 is a self-report questionnaire, AN patients' responses might have been influenced by their denial of negative aspects of QOL [43] .
Conclusion
The results suggest that not only depressive symptoms but also poor emotional awareness and impaired sense of control are much more important as influencing factors on AN patients' QOL than other clinical factors.
